Introduction

31
Telomeres are protein-DNA complexes that form the ends of eukaryotic lagging-strand DNA synthesis (Grossi et al., 2004; Lin and Zakian, 1996) . Notably,
65
CST is not only required to recruit Polα-primase but is also responsible for the switch 66 from primase to polymerase activity, which is required for gap-less DNA replication 67
11
. In humans, in addition to its role in telomere replication 12 , the CST complex also 68 functions as a telomerase activity terminator 13 by inhibiting telomerase activity 69 through primer confiscation and direct interaction with the POT1-TPP1 dimer.
70
However, the mechanism regulating these CST functions remains unknown. 
Results
97
Ssu72 is a negative regulator of telomere elongation 98 We carried out a genome-wide screen for regulators of telomere homeostasis 99 in S. pombe using a commercially available whole-genome deletion library (Bioneer 100 corporation). This library allowed us to identify new non-essential genes involved in 101 telomere homeostasis in fission yeast ( Figure 1A) . Of the genes identified from the 102 screen, we selected the highly conserved phosphatase ssu72+ (SPAC3G9.04) as 103 the most promising candidate for further characterization. We generated a deletion 104 mutant (ssu72∆) as well as a point mutant devoid of phosphatase activity (ssu72-
105
C13S
) and found that these two mutants possess longer telomeres ( Figure 1B ).
106
Additionally, we found that Ssu72 localized to telomeres in a cell cycle-dependent 107 manner. We performed cell cycle synchronization using a cdc25-22 block-release telomere-shortening rate to that of the ccq1-T93A single mutants ( Figure S1 ). In 136 agreement with these results, we further showed that telomere length in ssu72∆ 137 mutants was dependent on Rad3, the kinase responsible for Ccq1-T93 138 phosphorylation ( Figure S2A) , and not dependent on the checkpoint kinase Chk1
139
( Figure S2B ). In addition, ssu72∆ rad51∆ double mutants displayed similar telomere 140 lengths to ssu72∆ single mutants ( Figure S2C ). , with peak telomere association in the S/G2 phases of the cell cycle.
189
This coincides with Ssu72 recruitment to telomeres, as observed in our
190
synchronization experiments ( Figure 1C it has been proposed to be a terminator of telomerase activity due to its higher 257 affinity for telomeric single stranded DNA formed after telomerase activation 13 .
258
Further, it has been suggested to promote the restart of stalled replication forks 40, 41 .
259
In fission yeast, the ST complex also exhibits this dual function. First, the binding of Tpz1 control the recruitment and activity of telomeric Stn1-Ten1.
434
The SSU72 phosphatase appears to be conserved throughout evolution. analyses were performed at UniMS (ITQB/iBET).
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Material and methods
482
Yeast strains and media
483
The strains used in this work are listed in Supplementary 
633
Western blots were performed using Ccq1-flag tagged strains. Figure S5 . A) ssu72∆ telomere length is epistatic with polymerase alpha complex subunits. Genomic DNA of single mutants of pol1-13, spp1-9, spp2-9, ssu72∆ and wt or double mutants spp1-9 ssu72∆ and spp2-9 ssu72∆ was isolated and telomere length was measured carrying out a Southern blot in ApaI digested genomic DNA using a telomeric probe. Temperature sensitive strains were grown at semi-permissive temperature by several generations and DNA was collected to carry out Southern Blot analysis. B) Stn1 overexpression doesn't rescue telomere defect in ssu72∆. We expressed stn1 under 3x (stronger), 41x and 81x (weaker) nmt1 promoter in wt or ssu72∆ background and telomere length was measured in ApaI digested genomic DNA. Metaphases were collected and FISH was carried out using a PNA-telomeric probe. Quantification of MTS in SSU72 downregulated cell was carried out n = 2; **p ≤0.01 based on a two-tailed Student's t-test to control sample. Error bars represent mean ±standard error of the mean. B) SSU72 downregulation induces 53BP1 foci at telomeres in Hela human cell line. Cells were transfected with two independent siRNAs against human SSU72 using a non-targeting siRNA as a control. After 3 days cells were fixed and IF-FISH was carried out using a 53BP1 antibody and PNA-telomeric probe. Quantification of Telomeric induce foci (TIF) in SSU72 downregulated cell was carried out n = 3; *p ≤0.05 based on a two-tailed Student's t-test to control sample. Error bars represent mean ±standard error of the mean. 
